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<b§ SJS t ffreattisa* tow fc«»t 6 iifc#att * 
n v t * a*u&fM»*a t , 
flrEaat&aabaa «bii u l tii^isj uaa-r * 

ssttK*'*-t4«ikH*»i:, aft©*i»nwaa#fc 

iCCTaftl^aaaaSrai^aftSSJi fc, ttEa 

<b i &a t aeattia** tow ctttt <b it^ae* 
mm t *««jga:a*R t , 

tit, 

m Ea*t&tn£b*a * aa-r 4 * > * maoaa* * «i 

[S*S3] aiBJS&JISa** M*Jk5 0%JBLTOBB 

Eaoaataaa&aa^. 

T-ffij& $ it T v >* d i 4- #m t -f 4 W*S 1 EaoaiK 
JSinSba*?-. 

a* s 3t i4 fldSEfiSYt i £« \z h Lxmmm&<pmm & 
it®, ztitzn t it sum izfimztLx^zztzft&t 
1-4 a** i tm<ni&imtm&m=Fo 
imxme) mi&tjLffl&mtf. aE#att*Maoa 

#a i Eaoaausaaba*^. 
[W*jS7] aieaiftaaa^ f[EfiS'fbB3S«oigi 

4\ 4 fcliWEH»R K*t LT»E#att*RR 

[R*£8] RGiKttRSa*. B, Si> Ge, T 
a, W, Nb, A 1 , Mo, P, V, As, S b, Z 
r , T i , Zn, Pb, Th, Be, Cd, Sc, L 
a, Y, Pr, C r , Sn< Ga, Cu, In, Rh, 
Pd, Mg, Li, B a , C a , S r , Mn, Fe« C 
o, Ni, R b04»tf»$>atf*L4^3:< t 

*>4vM4S-fb^, *4vM4 7yfb!», *4VM4& 

[W*3I9] MEStJtlSe)Sl4, «dE?SfbiS®<OliE 



2 

JftfHIf *-&vM4#®U®BK$n, Cu, Au, Ag, 
R u , I r, Re, Rh, Pt, Pd, A 1 , Os <T>>p 

i E«oa«js«:a**7-o 
[ss*ai o) mm&tm&mit* aeaftiaa©* 
att*ra/s**s:it f> it^ffl t i4s**flo^, *att«t»na 

OJf *;fc4VM4#jlffi l^gffi $ it, C u SriJSfrfc-f&gl 
lOfg^t, B, Fe, Mo, Pb, Ta, Cr, V, 
io Si, Sb, G e frt>M\StlZ>4?ie < t i>Z>b-2*-£tt 
mt®. *4vM4S-fk», **v»l4 7-yft*, £>4vM4 
JStfkft, **v»li*'><ft»«:±a#i:i"4»2©aJ* 

t, *a»fci-4R*«i*<0a*U6a;» 

[r*jsi i] REtsataasji* mrEaffci**©* 
att^HWAnfttt ?>ii^«i: i4R**«^ ^att^psie 

OS4>**v»J4#ffiH^fiS;$it, Au^iS^tLTt 
^-CV^^ 1 (Offit&t , B, Fe, Ge, Mo, P, R 
h, S i , W, C r*»<b»lttt&4>»< it»to*4 
20 trBE'fbfe, *Sv>J4H'fb ! », *>*vM4 7^fb*&, 

I4^b«&, *avM±*->^b»«:±ia«'i:-r-6*2 0«* 
t, t *4*«i:i-4»*?R6E«0«>«Ktn: 

aft?. 

[it*gi 2] ffirEJ£*tPSS«i4, frEa-fbiaso* 

A,-C-V>£^ 1 Ofli^i, Be.Co.Cr.Fe.Mo.P 
b.S i.Ta.V.W, Ge.Sn.A 1,R h^c?gl4it& 
il?4:< t IsVt-oi&tsmV®). **v»(4a'ft», 
30 v>l±-7 yfbt/, *4v>l±^:-fbtl, ^^v^^^^-fbt&iri 
fiE^t-r-&^2 0Hiti:, i: *4*«i:-r*W* 

m i EaoajRjsfitasx^-o 

^ai4^**-r4a^kB*^t, afbo*iai**ns5a* 
i;iEfcje<ki-4aaiiBi«r*i-4a^bia»i:» he 
alba a a t itiEBftiti t ©r^ icsit n^^aa 

aEa*atfta*Koaffi^wL-caa*rtiuaai-4 

40 mst, 

MEa-fka ftaoaE^attf p B ^a**Ktt ^ ti^n 1 14 

S^ffiiJ<0®±, *4vt4, ^ai4 t t 3 W@OR4 J *>4v>l4 
#ffitc®fi£$it, B , Si, G e , W, Nb> Mo, 
P, V, Sb, Zr, Ti, Zn, Pb, Cr, Sn, 
Ga, Fe, C o WpfrbMllti&i)?* < t bUtoi 

^tr, ^ B B B K©^k%^±ffi«-ti-s^t, 
*«x.fcifc*#ati-4ajK«tt»** : F. 
ib*«i 4) tnrEifitsaaaoa***^ sm±5 n 

so JA^^^-o 
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•©aausaab**^ 

[B#JfU 6] IKE&«*o*-*o3F^Egii, HUE 
a<ka a* t itiB*«tt«f ns t itKattBa** t <om 

0 0 nmT-*iit*!|fSttS«« 1 5E«Oi« 

A«tt:a** : f-«r«x.3tii:«rfiF«i:i-*«ft^y K c 

[«*S2 0] R#«] 9BtOl«^7 K&ftx., S 
*E^#Ktttt3*fc«*tt«*^R**MtTtlJ: L 

[0 0 0 1 ] 20 
[0 0 0 2] 

ta*?-* raaiifitta**^ (Jar, MRWt#t 

&) J iUo 

[0 0 0 3] :oi7«:MR|fl^ ^- 
tLT*5l9 (IEEE MAG-7,150(1971)«£#B?.) , -?-<75J:^i 

[0004] ti^ts^ c tih touR m+tfmm £ 

itTv»4«aUK»?J£*11, Kf-f **i£Bi:: 

js^Tii, »«E»?SBCO!**«fl:3S t JI*'b*i"C^i)» "0 

1 fcf-> htO-9--fX74 ? /h^ < £ IK If* h0»fc«»it«Jfc 

6 * § fc»fi«Mfc*5*» A't £ *> nzmmx& s / 

[0 0 0 5] wiT- TJSSISJ ill, *&at& (O e) 
%tz*)<Vl&tZ%tftm (n) a**#v^*£:l*l,T£IJ, 
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SI" ■&*:*!> K 14 , £ T'li /i it Sit 7>*ffi 

L<&<, /n- Kf-f EH* - 
14, 5tx&#ti: LTI45n~3 0 ngSOttfc-f**** 
[0006] :<OJ:^ 5SftT-(i^- Kf 

R $cit& £ # * - t ri* T § * * tf > ; < )V T (sp i n-va l v 

e) mzm^i>zttf-mtLx^z, 0 

[0 0 0 7] H2 5I4, ^tr>/<^rRO«*WflB«iS 
=t0!l^1--i>tt^llIT-$)^o ^tfv/^mi 0 0I4, 54 

aa^F. ^sttis, siaitwpxr/saiattaAS: 
a*fi9t^ft-&&ttsi=**2ofl55iattJBF, poi 

*>, -#03*att«PI4R3ft«tt#A frJgvifc£*'<'f 

t^^kj: »)a^t«:H»Lr^#, t ? * ^ossa^/i 

Flifl.»«# KJ: •JSAKaikiHB-C* 

»Foa<tO*«rlHi**, 2o<OSil>ai4Jf P, FOi 

CI t^T-# ^> (Phys.Rev.B. ,Vol.45. 806(1992), 
J. Appl. Phys. Vol.69, 4774(1991) ^#P.S) . 

[o o o 8] :;t> 5iai£BFi4, r^u-Jfj , 

3j>at£>i put, rtr>«j **v»i4 ra^ks^j 
tfozti. mattes i4, r^t— > r*«tt+ 

[0009] xe>-»<;vrMi4, fia»-c(>, 7>)-i 

[0 0 10] wOi -5 4:^ VfV/^vrSf^-lcWLTJi, 

[0 0 1 1 ] 112 6 14, — jJSfit)Ufflv^tL-Cv>*^8£tt 
£io U^t* ^^OMJSUSffiE L, E L Srfx 

0^fel4-J!3:II TC I P (current-in-plane) J 2F5S£ 

[0 0 12] C I P^O*^', MR^-fk^t LTI4 1 
0-2 0%flg<0lfi^?#ii t* J Bjfi6i:^o-Cv^ 0 S 
TtlSffi— tklzm^btlX^Z *s-)\> Y9 4 -/COMR^* 

K-CI4, * tf WtJUr**- ^litJjE^lCifiv^^-Cffl 
v>e>tL4 MRjg^wjgfit^iJiarMRKws^Ja 
tt;ffiir^L<4*o z.<r>tz#>. CIPM©^t:>A* 

*r4S/N«fttmciWri*t44. i«Ditl4^ 
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"CliC I P^^k'V/^y^MRA^ Kffl^MR 

[0 0 13] L^L** J 'b> 1 0 0 G b i t/inch2=£- 

liMRgE-ffc^fc LT 3 0%^Mx4'lt*^St ?*lt< 

li, MR^t$tLT2 0%^®iifi^itli8 
Lv^o z<otzK>, v^lc^coMR^-fk^S-Ai io 

[0 0 14] :oi 7&tl.£><b, MRSSfl:**** < 
1-4gS5T% C I P-S VKHJ3V>TkfVJf , 7'J-S 

[0 0 1 5 ] ID 2 7 li, itf)J: 3 fcf >>»<;Vv*|g|«9Blr 
^Tli, fc*>JBPfc:7V-JBFK*ft^:MS : ?\R|}raE 20 

Rt=f^ER^I£lt-cm?*R*ti-4ii:lcJ:i9, m^<0 
[0 0 16] itz. c\<7>ffifS.X-lin?ZKM-fZZtlz 

[0 0 17] L*»U iw«i:^v>tt> 
jWBtt#/*«tt#0 JWB * 3 •? ft »* 4 to tt T li 4 W- 
MR3E-fk^<Oie^:H{iPllP***4o -OttoiijzEO 
£3&*?-&ftt**JfALft:C I P - S VRKfcv»Tfc 
2 0%*Sx.S±T^I^MR?Eftfi: > 5 - 3 0 n 

[0 0 18]-*, 30%*8iii^^liMRl 

{X Jo VT^MIcSit^fD] (current perpendicular to p 
lane : C P P ) t:«>XlXtKt^OiMt8IMi 
(KTCPP-AIW) * { H3eSixTv^ 0 
[0019] 02 8 li, CP P - AX»?-®<0SE-?-OWf 

^T-li, B«tt«fc#«1^i:*£:EK««LfcAX» 
LW±TK*ffiEL#*ft-f , *iKltfci'i, -feV** 

mat i tfm&m/im&m?rffi < 
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R mt^iim h it Z> Z\ t h tiX . 
[0 0 2 0] L*L&4"9, ICioiCPPAIft?- 

h o L L i <0«tJtttli-HS: l-/J> * fctt K 4 o T 
Li% L^cTCPPAH&^tli, JS«t« 
££ltA£ <tii 4 oTv>4 0 

&#tii?>li*-*§ <i-4fc*Jc, AI«?SLcffi 

el kom&mm-si&ttm.*)** < lt, 39-0 axis 

L<7)«Jii]&£ig^L, ttlW fctt&SI 
t^otv^o Ox.li> t^BtttrO. 1/L/mXO. 
1 m 9 —=->9' L Co2 nmiCu 2n 

aitilKl O0»JSi-nif, £jRJ¥li2 Onmii 

•j, 1 nas«)jsa;tt*»&;r t iir-#* 0 l^l, i 
fvrfc* £+#K*§*i&iftffifcli§;lT, S<bK#»f 

[0 0 2 1 ] JilXOi ^ 4tlft*(>, C P PAXf&^f ? 

-fy©Kf, Kwa*», K7?-r 

wx* ■< T'-ciifc < ax*^* -f 7*tr-r*i ttfmm, 

[0 0 2 2] L^L-^-C, MRff SrMR^-;' KKfli 
«Ba»Otf»4:1fx.* J: -9 iaW5)> W«fK/<*^ 

i-, cpp-MR^-ciiisJittts-wcfci&icattwt 

l±lt*±**U Bit t^ot^io 
[0 0 2 3] St, MRI^^MRa? Ki:fflv>SM 

AliMR|E<t** s f|t>n^J:9 \z-th&^tf$>Z,o £ 
'fk^Ml^i-'i>^<of-^;KOMs t (a-fkxKIP) 

?<tS.M#$,&„ L^L, C P P-MRS^TIiffi 

v», *aS*tfil±S**ii:* f Hit tft 

[0 0 2 4] ZOtztb, CPPAIWMyoIf 
li, 3 0%^®x.-5.MR^'fk^li)«^T-§4< ) ^<7)BI^ 

[0 0 2 5] — FeMn/N i Fe/Cu/N i F 
e, FeMn/CoFe/Cu/CoFe^fflV 1 ^ 
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[0026] 13 2 9 14, CPP-S VR^-ORRRR* 

mza^x, ki4R14r©r$ 

t2 0nm§«lt-f<t^ "J > •€■ ©»£-C & 

ailtWWli, 4. 2KT30%ggi:i:fSt), lis 
KUv»TiiRK*©¥#«> 1 5 %gR©JS8t8EfbR Lrt» 

[0 0 2 7] CP P^O^brv/^rR-C 

14, 1 5%eR<Z>MRRfbRl,tf'»S>:h.1*, L#t7'J 

MRf/t-t LTffi^i Kl4*RRfba*fflRi fcoT 

[0 0 2 8] 

C I P#5S«0* c P P^OAIft?, 

v > * c l a> l * a* & , &&m%.$&§mm i**m 6 o % a 

TV>£ 0 L^L, ?SB#*-C{4 1 0 0 G b i t /inch2 

aSHMli, *§4MRR-fb**fct>, *98itKii:* 
mmtttzx 1 )** tf T'RtiRRA'SR t * ■=> r 

[0 0 2 9] *»WI4, iOi^MOBti:*^ 

f&R8j*R**6St«i*»^ tmm^tzm^y kx 

* - 1 tc & * 0 

[0 0 3 0] 30 

mmmmt, mitn^farfft^mw-izBcxmit-rz 
aattR*#i-*«^kiSRi, RE&4bg£R£RE 

IKfbEJiR t OBCRlt 5>*t.fc#Rtt*HR t 

summtrnm t , RERA&iftsbRRoRR k** l t 

SR*IfiI^aR-t*/ci<>(c|}ERjKtttta*RJi«5tW 

wont, Rfttt, *sv^±e-ftft, 

*4VM475"ffcfe, **vM4^-fb%), <S>*v>li*'Mb ! fe « 

[0 0 3 1 ] 3 fc, #§&9!<D£ 2 X *m3R&£L 

«fb«2ffl)J& f RJl«>(::— :&KH«3itfc3fi 
RttR*#-*4«fl:B«R£, R-fbO^foiWRRIM^ 

tBfrRib-r*»«i4R**-r*»<beft»i:, rer 
-fbS das i RER-fbBRR t <n?n KRi-t h titz$m&<P 
mm t *a*jss;sb*R t , RRRftRft&RR 
oRffi^Lrstt*m(=ii*-r*jtK>uffirE»ftJsa: 

»*RK«R8H=««3ixfc-*toR;«i:, RERSlR so 
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RSRi, *Rxfc£fc*R»* + *R««a;abR» 

[0 0 3 2] Sis, RE&ttHRR**. ®f»ib5 0%W 
T«0gS P^T* t: > * - )V L T v>T & &v><> 
. [0 0 3 3] fcjs, RR&ftRRRjP, =tt»J2U:*>& 

[0034] 4*, mtmm.m&mtf, mtmit&mm 

OrtSB, SfcliRERfl:gSRK#LTRE#R14'l l M 
S ** JBR £ *i fl k it KttM iz WJSu S ft T v » x <b A v » e 
[0 0 3 5] Sis, ffie&ftMfiiJi^ RE#RR«frR 

[0036] RERttRRR**. mtmitmm® 
©js; $ tt tz m k i4 r am crr s n x v> t t £ v>„ 

[0 0 3 7] RERftRRRd*, B, Si, G 

e, Ta,W, Nb, A 1 , Mo, P, V, As, S 

b, Z r, Ti, Zn, Pb, Th, Be, Cd, S 

c. La, Y, Pr, Cr, Sn, Ga, Cu, In, 
Rh, Pd,Mg, Li, Ba, Ca, Sr,Mn, F 
e, Co, Ni, R boq^t> 3t I4*i < k i>X>k 
^<omt%> *SV>{iMfb%, *-SV>IJ7 ^-fbte, *4 
v^iRfbtt, &*^\±**>iVto*3E.l&frk Lt^tt^ 

[0 0 3 8] <t4i, ffirEififtMRRi*, mesfbgM 

oirc*itt f wr **r »t n « 1 14 k»« *\ $m 
^mm^m^p^^itwm^m^ix^ cu, au, 

Ag, Ru, Ir, Re, Rh, Pt, Pd, Al, O 

[0039] s^, mwmxatmu mmm<it&mm 

JSlOftt, B, Fe, Mo, Pb, Ta, Cr, 
V, Si, Sb, G efrhmiitiZ'J?* < k i>l>k-o* 
*trRfb», *4VM4Rfb», *4 V>I4 7 -y jbR, 
m4#Hb», **VM4*^'fbft : Sr±^;«-t1-*^2<Offi 

[0 0 4 0] Sis, UtrEjSUtRRRIi. DiTERfbgAR 
o^ffittf MRi'Rit^iifcffltJlKWR**, 
ra®OR«t>**vM4#ffiU^fiS;S<l, AuSr^BE^tL 
t^-CV>4^1«fl4t, B, Fe, Ge, Mo, P, 
R h, S i , W, C r^e>iSl4it*^S< tttftot 
^trK-fbife, *^v^(4S^b», *>*v>l47yfbR, hZ> 
v»liJWfc*, *4vM4*>>^bR«:±R»i:-i-*»2 0« 

[0 0 4 1 ] Sis, REjfitfiinSRli. RERftiSR 
O^Rtt+WR^Rtt^nfcfflkliRitR*, ^Rttf 
F^R«OR4 J *-i.vM4^Mi;jfM^ti, AgJiMtL 
T^■^T-v^^ 1 toffi&k , Be,Co,Cr,Fe,M 
o.Pb.S i.Ta.V.W, Ge.Sn.A I.Rh*61 



(6) 



teBSJ 2002-20874 4- 



9 

ft* * ±$2- 1 1" * « 2 £ *« x i 4 l ICffifiE L 

[0042] ttz % *&w<d% 3 <r>mm~- «t aa^&flt 

afflK**-r*a<b@«Jf i, GBfto:fr|fi]7WS&fi£#t: 

ibg &« t mmmitmmm t on cRit & *i.fc*wtt+ 
hs t *#i-*«*Uiafi;ab*il t , fltrE&*i&tt£b*K 
ojbi® K*t l rsii^fS] tcam-r * KHEaaustit 

Six, B, Si, Ge,W, N b , Mo, P, V, S 

b, Z r, Ti, Z n, Pb, Cr, Sn, G a, F 
e, CoOf*&atfft4^ft< t <bJ> to £ 
B B B ®OK'fk^ : &i^i:i--&IHtt, £ fit*. 

[0 0 4 3] lWE«JMM«©J**a*0. 5W± 

5 nmJi).TT-*o-C t Av» 0 

[0 0 4 4] mEffi*a;isssi±, 2 %^f> 30% 
[0 0 4 5] fcis, D(rEA«*0*->W0 i F^iaatt, 

utEafte em tMtmm&*ffim tmtmimmm t 

<nmW<omzttLx^ 5 %frb i o 0 %co*§ Zx~$>o 

[0 0 4 6] £j=s, fl^£JM§© Milan 
Qfrh 1 0 0 nitificTt|V> 0 

[0047] t/z, *§kwe>%4 <ommz 4 aast^ ? 

KI4, ±Ewv»r*i*i:E««>«*»aa** ; f-*«ic. 

[oo48] * 5 4 *a^B£ 

3SEI4, ±Ea^^-> F***., a&Efij«# 3 
[0 0 4 9] 

[0 0 5 0] (IB 1 Hife^gt) 12 1 14, 1 H 

H-C*4. -r^fc*,, ^Boaaustfra***^! OA 

14, H*L«rv»»f3gO**0±»w, K&a&JiA, *1 
R 1 #}f A S2 Ojg&Jf F K liffittllfiV R2# 

p, *ai*«prajgs, tg2<oai4®Fi4a^jsi/L^m«i 

[0 0 5 1 ] $e>i:, £ <0f»lfffi;i<D±Ttcl4, SEIf 
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E L^&tfbft, -tV^mSSLl «:BI®«wJ*LTfiltt*|ol 

[0 0 5 2] **»«ffijcijv»r i4, 8 i oatiJi p 

14, *©«ffc#R5IB14«AUJ:*— *GJ**14t=J: <o 

ttv f i4 , mm l % ^vi%.mm#z Zfrb&ik znz 

[0 0 5 3] #Sloai4JSPfc£2<oattf FI4, -f-il 

io ?tii&.tfi,m&m r i , r 2 a*tf a $ ^, f m 

r i * fciiatJtusE* r 2 /aatt#i f 
Mtv^aiiiias:*t4. c<o«ittci5v>T(4, mtn. 
in r i , r 2 *3^^flarattfM(iaMB'tttt 
LT4S»K *«>ttfl:t2%Kttc-ttfcLT«* 

oitti p ) K&^xit mm— ^ipj^a-ftH* $ ttr 

(^2<oatt^F) t:iJ3V>-c<4fl.g|$a*§ 

[0 0 5 4] **#«UJJV»r (4, mm. I !4±gB^ffiE 
L*feT«*ffiELU|ftj5»»orie*i**», ^ISSiiR 
1, R2I4, W,tii*S&m?jfcUZffi,L-o-z>. ^o-f-omss 
**fi*-r*<>OT*i3, &%Hfi£J|Off Atr J: QBft 

trESHSSSRl, R 2 14, -fc >^S3E I ©fiJSSS:ftUE&1- 

so ffifflt4. ±E«t»L«ai»0-*#ffi|Ofll«isJ:a f f1fffl 
H3 0t*SLTRI3t*. - O^-fttajOigitP^ 
^ R 14, «6<tflcJ| * ic e > * - ;m ^ t 
ftcTi>4. COJKfitPS^R^, a^Jg^*KSr« 
JSi-**2 0, 2 10HK**, iji^ORiC-Hl-fii 
m@E L 1 , E L 2 *SicL, KMlcfiillcmSK^ffii- 
t, SbKI4E13 0O?6«IU^-r4 0 tc, e>*-;UH=S: 

•t*4 £nicKlb*l*<>OTI4frV> 0 
40 [0 0 5 5] Sti:, 0-^14200 
JSttWfiJSRK R2<7)T$X-is!1g.fr%.ttZ®i*)ML%rf 

s ti -b > x ma£#* ^ * * t * »4 f # < '4 4 v» c l *» 

L, dtLiC4oTm^CPP^bf>>' < :;i'7'tilii4-teS 

(4, C I P&X*W<ji'7 > X?«>*?KatJIJ:li. 
65 (morphological) -zfzVfrflL^ 4oTi>i 0 

[0 0 5 6] C P P*tf >/<;l>:/lllCi3V»-Cl4, aitt 
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n 

fc*>#®igj£jj*, *§fc*k"><£#1££#*>CPP-M 

2 8 CMLtilLtCP PAH&^lzteli zftmtm 
W.x-hz> 0 

[0 0 5 7] &oT, JSSilWMfrtfcltaifcKJ: *) . 
RiE£e#fa©«ifitt*i»* 3** ££#■?**. 

t, «fit)tT*M R jEft$0 C P P - S V tr ISSt 4 i "> 

[0 0 5 8] ttz. *ltifi3BgSJI*v»ri±, mitl^'M 
MK*t LTSjt^iajKSfcii* C P P^S- tcTv>4t 

mmh^tKttho *<D&%ktLx, cip**o»* 

ffl-r*wt**prsgi:*i 0 :ofcft, c I P«M£-cii* 

KW*^ 35*01 «&Kft*o 

[0 0 5 9] JU±Ott*UJ: 19. ^e>/<^r«JSt?* 20 

•stcpp^e^u ymttmrnt * i t t ft 

[oo6o] ttz, *mmj&mizis\,->xii. tr^Jip, 
7V-mF<7>mitit*ti-?ti-frt Lxmt-rz>&. «s 

itmw<o#.\izz^x->ismz% m*^? k**oh*«i 

x^mi s it^««^ ? k * nm-t * - 1 nmwz ft 

*o 30 

[0 0 6 1] Sfc. #ltttEHRUiJV*TM\ k*>SP, 
iMRSHb* ££*#*:: i33**T||gi ft*„ -fftto*,, * 

fiiEiciov^rii. se*o#*fi*cp p*e vermis 

****** 1 1 tic. ffffijSififc+fl-KfflIB-*-*;:* 

^*7t«6. \£>mP. 7'J-iFOh-?^<0 
Ms t*Vh$v^«iilci3V^Tt, t^iffiltMRIS 
^S-»*it* r BIflgt**o 
[0 0 6 2] AfcWKIi, a*«*-CI±tr>JiP, 7'J 40 
-iF<0i8tt#(0)|?i:Ltl±2 0 nmgM'lT'Jbc 
£35*, *5H6®®»cJ:litf, h-^^0«1l«ff**5 n 
mttT-Ct+^^^e*^*- t**^tc** 0 wixi: 
J; or, 7'J-|F<OMs t 5r/h?^'(itciSoi t^pj 

tfetfto, *iss4^e>^r*?-«rita't*ii:*» 

T-#* 0 ttz. tf >|POMs t (tS-tM 
ffit**fc*, E»«tt«AtcJ:*«jkH*#iS*m± 

*i i::i**rtgi:fc* 0 

[0 0 6 3] ^Htt^agU«lt*»tA:WflSR 1 v R 2 so 
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t LTIS, B i (fc**-^) , S b (7 >?-•*>) , C 
(#t*t) ^O-^&S (-bS^?^) ^ ZnSe (-tV 
WfcEIS) $©v»>b»9>*-tfo^ + 7"/^*#Srfflv»*c 
ttfXsZo Clii^O^UiS^TIi, *6HHfci(±#*ft 

ioTni. *#a9i:BCu (fH) *04*i'7eVg 

#JS(ci3tt*7i;u? -ff >-> + JHi 1 e VWTO'h? 
ft-fit fc ft o T v> £ 0 

[0 0 6 4 ] COfcA, »fit#2:&i^M>t>i:, * 
2 112 UfH^Lfc J: "9 # #t > v -V ;v 

ots^c, earw^ajs-j-io^wissit* j: ^ 

Uft*„ 112 (a) li> t^iPt7'J-iF?) 

SBrtt3&«P?rOJ*<£\ 112 (b) 14, R¥ff<0»"frfco»,» 
T, ^-n-fii^? #S C 4 *f > y f ^ «• 7 7*^ t: > 

[0 0 6 5] ^^^<7)#fi£lci3V>Tli, «J/tP&BR 

i, R2 05+(cteaim^-*q¥ft-*-*fc*, k>*;h:: 
ft m^-mtji * » * - 1 v pi t & * o 

[0 0 6 6] C*it><0*t3pHci3lt*7i;l'5 *--r>-> + 
;K0tli> 1 e V- 0 e V tommizlb 2> Z\ trfMi L 
v> 0 ii)MSL<«i, 0. 5eV-0eVOWi8L 

r (i> 7iJV5 **-r > v -v ;K0ffi**/h * Itiitf/hS v^j 

ffiic4r*fc*, *^-oaa«^*/hs <-r*- t**oi^ 

*it*»?I46lca:*o 0. 5 e V fe**^-»l4 
8J3. 5 x 1 0 2 0«t ft i) c u*0*£«UJt'<* t 

w^asa 2 «fsae/hs %m t * * * & fcisswa* 

&7x^5#f>vtJK0f Ii0. 5eV JaTtf* 
f A { gi Lv> 0 L*-L> 1 e VJaT-C*JtlJT, 
iStli^4. 6 x i o 2 imt ft C u^<0«^lzit-< 

it JDD * * * ft* * £ £ * * * CI t § * . 
[0 0 6 7] S7t, *HJS^UJ3lt*»K:PilSBR 
1, R 2<Oftnt LTI±, Au (&) , Ag (II) <> L 

liftv>„ 



(8) 
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[0 0 6 8] itz. *Hifi^SiciJtts«t)tPe«R 
1, R 2 i LTI4, *'r >v*;w<'J TOfcSiMtKtt 
fiv>j6(9#tfflv>4:HTJ4. 133 11, .T ©fif ic 
ttlSLfc*?- Vv-r^B-C^-So i"**>*> 13 (a) 
14, f>lt7>;-i<7)«WM^ HI 3 (b) 

14, ETffOfcfc-KonT, -t*t-?<xS^* t Si:-&#7 L 
>yt)^7y^lf> <75i§-£- t ^ •> > X tf > <om^ iz 

[0 0 6 9] **#«<0*frli, «^O^i§5S^lii£^ 

*<4r»>ar4/c*i>U, IKfitWS* R 1 , R2 0A';7 
A-fHi, 0. 1 eVWTfftif^SiL^o 
[0 0 7 0] *&*raffiC£tt*ttttn&E«R 
1 , R 2 i LTx kT>*-^i«®***tJt««fr4rfflv» 
Jii^tiJ. ico*§-&lci4, «^-<0^S5S^l±, tf 

Lfciii:, SStPSSSRl. R 2 K t?v*-;i/H *JS 
figjit*- fcA*-c- #;*><, ::t% tf > * - ;m X 20 

*-;l/Htf)^jgl4, 00*. If, ^©JgffirtK^fc < t t> 

Sfc, tf v*-*HO b-^ffiiliflH^BS® 
4 L< (4 5 0%EXTX$>2>Z\ t ±& i^t Z> 

iz&iZliWfeftX&Zx, 30 

[0071] 124 <DMitmiz)5\,->xii. ^(om&mm 

T, ffiMiRK R 2 **J&-f LT, 

&-fb»^S i (->'J=J» Mftif^fflv^ittf 

15. fc^L, Co (n^h) Kit*, Ni (--7-7- 
*) BHMfc* Cu (fll) ®Hb%fc t'W/N'-; 7'W hWfg: 

li±i:t?v*-^Hi:J:oT3:E$n4o 
[0 0 7 2] ^ Ttr, H4«>AttfflKim&ffitJtMliEVR 40 

1, r 2<oipg t®a;^-r>j>- t^r-^***, e>* 

-*H©»«ta*fioS*»:t4fc*i:tt, 0. 5n 

[0 0 7 3] \s>fgP £yV -mFOZtl^tKDt&inM 
11R1, R 2 tcisit* tf >*-;m<S>&fi<4, 

fi£ $ ft T v tf > * - ;i/ H £ ii L m « **» ft 

-2) o 

[0 0 7 4 ] £©tt4tfV*-JVH*#ofc»8tPSE« 
R 1 , R 2 WigjaWtt t L"C (4, Hit If A 1 «3ffiW«* 50 



14 

[0 0 7 5] f fc, fiKftitLT, «*.I*A 1-Co 

A 1 <0%-im$l$)izmt-t2>zblz£vXi>J& 
[0 0 7 6] Hz, -tftJElttK*, KSSiSH&^TJdtK 

[0 0 7 7] ifcT>*-;VHS-^Fo3t» 
SiiliRl> R 20gUW^fiE*at LTI4, ffUxlf, 
AFM (atomic force microscope) ^ * Jl V tzUMtiU 

i, t fc i sfiMMbc 1 •) msuetj ceji L^e>*- * 

HtMtiitttIS, AFM^&fflWcfftlffliDl 
©EHCtt, 0!)xl4*AlOx (K-fbT;V5 ^X.) Offl^E 
*©A 1 OxK7t*!IS»74wi»cJ: 
•}»JS-e§*o S*:, g£«jti:i OftBOttKEWL 
£tf >*-;v£B)&1-;£>i§"g-t::(4, 08*. If, AIOjO 
a*K*JKJ«Lr**> ^AlOx±i:gEfflMi: 

>*-^fB^-OA 1 Ox £5 'J >^R I E^izi 

&LxMi&-tz>z.ttfX'£Zo ta. s^mmtizx o 

S?|J L 7c e > * - ;v H Sr fip o 7c i tt® , »* + 4 

[0 0 7 8] C:o.t -5 lZfflW2Htt&X'\£>*-)\'H 

H5 (a) tlflfl^LTt J: r> IZ. ±TO«St«*» R 1 , 

i:tS-ctT-|5„ 3 7^ H 5 (b) izmmLizXo 
IC, ±Tc03£tJtp$S^R 1 . R2«ntt*>*-*H« 
14®*^ fLTv^l -9 t:IS:lt4- t ttiic 1215 
(b) \zmmLtzX d trtefi^TixTv^-^^ J:>)^ 

fit* c p p * tf >^*^rx^**ai-5 - 1 tfx # s. 

[0 0 7 9] *|«$itrt:#tt-ei?>*-/UH*» 
2-=>fl5jStt»ia5*R 1, R2H^«t4 

ri, r 2<D®X'mciz%2>X7iz-tz>zt i-ci, s 

^14, ^>i5J:-?tc1--5-i: tfl4o KigiR 
tf > * - ;v H ©* # $ SrW^tbrlr < 5<o t' > * - * 
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[0 0 8 0] s/^, &m&&m/m?-K!tt®<ommffim 
vuLto&ftmfiVR i a, r i BfcsvMijgtfijggjg 

R 2 A x R2BmT-V>T<)iK iOi^CHftO 

c p p - s v ^natiitA^iio 

[0 0 8 1 ] tfc, 7 'J -Jf F<0ffl!)(lj3^Tli, 12 7 U 

TEit^c t ^^Jfgr-^ic ;<oi ? tc-r^i t izx 
o t> R2i:ict7 , J-iF o«*«ptttc 

"*W*tt £ WH3t*»2Sa t= ft 4 . 
[0 0 8 2] i%±JMM**4Ure*JEJtiB8eiiit<&* 
l &tv r %2<omii'frm?> Fiz-Si fix 

*tr3S»te#, *4V>liNiFe*4«)J:^4NiSt 

So 

[0 0 8 3] Fe^itLTIi, Fe 

(W, FeHi (ft-?**) , FeCo MfcasOW 
M ^ F e S i (0r> 'J n >) , F e M o (ft^r 'J 7t* 
>) > F e A 1 (ft7*3^9A) 4rif©*»*#tt* 

[0 0 8 4] Co^ttiLTIi, ColCtfL 

T, Fe (i) , N i , Au (£) > Ag 

(IS) « Cu (i) , P d (/<?S>*A) , Pt (& 
> I r W V V-7.A) , R h (n ->*<>A) , R u 

(11/ , Os (*^^A) , Hf (^7-9 
A ) <0 9 *> O V»i*ft^ 1 ttt tz «± 2 Stt± * mu Ltz& 

&#mifbti2>o z.tiL,mmm<7>mtiumii, 5-50 
m?%t-t z> z t&Vt-i l< x ? f>ui± 8 - 2 oj^^-% 

r*t, '*frfi%)m { +fr\zi%jjait-r. %uzmmm.tf& 

[0 0 8 5] Sfc, a|c|Klfe«SUd3tt«ill^J:O r flt2 
<05Bt£«P, FU-&i*iTU>-55£ffittflcJiJ±, H8tC0!l 
^L/:J;ti:, 3*&14#JiFMig|H814#SNM t roffl 

®mmtLxi>&\,* e z<nmm.&fri$FM/$m&i*® 

N M O mm Mi& IZ £5 V » X li , « N M * ft /v £ 34 

«tt»»FMR|±«iaai4aift*S*«rLr^i), 

[0 0 8 6] H 8 Lfc i 7 «c«*«ii8l* f >Jf 
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Wi/*«tt#Jio#ffiS:aa-r4 i *> iztcz> 0 cpp 

^ffitcj3lt*m^tfcSlo£A^> Tft*>*>#MiKSta**§ 
fr^kTvfcffte****,, C P P-MR Sri» 

msiza^xyv -iFttftE l twp^icii, 
[0 0 8 7] &&tff£VR 1 , r 2 <oj$ai4> »i:cp 

P. 7y-JlFfcWHW4£fcl4, !|$l-MRifc<Dig7C 

[0 0 8 8] ***«ir*tt«aattflt*FM/^«14 

N M IC H ^ r A i ft * tf > •KS^BJgJrC £ » 

LTIi, USttlMFMcOttifti: LTI4F e 

MOWt LTI4C u , Ag, A u fc L< li*tlb<D'& 

[0 0 8 9] ttz, im&teBNMOti&tLXti.. i 
tibilkfUzi), iRFtc, Rh (ny'7i) , Ru (;vf- 
■^A) , Mn (•7>#>) , Cr (^i) , Re ( U 
, Os (^-X^i) I r (^'Jy-JA) ftf 

<o4m&&&m*m^zzt lv> 0 #u, Mn* 

30 Sv^liRe^fc^v^^t^iSL^o 

[0 0 9 0] iftfxTH *>fl±, *B«tn;*»#K^:§v» 
a*^to«iLT, FeS^/An, Fem/A 
g, 4L<liFeS^i/Au-Ag^tfI, Co* 
^/Cu> CoMi/Ag, Coiti/Au, 
L < tiC o*^/C u-Ag-Au^ifl^t^f 

[0 0 9 1 ] 3itttt#« FM/«ttMNMWtli 

S P lwi»v»Tli«iRfi&£5ett«:i!MjDS-a\ 7 'J -« F \Z 
40 isv>TliMs t trjf< LX-femMitZMhtztblzte^ X 

[0 0 9 2] **#ffln=iJ«taaiett#»iFM/ 

FMt ^fiBtt^S N M 4r fif fifci" 2> Wfl-^Hv^ 
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[0 0 9 3] ttz. :«W*«Kim4a«ttfWFM/ 

im&#m n m <o mm mm. iz & it * mwtm f m i± , 
*rt* ia©#»T»jas*iTv»i!fci?iifc<, 1219 

£*lTV>T i" 12 9 l-gLfcflli::iJV»T 
li, fcf>/BPfc-7'J-JBFi4, -c-ft-Pftlg 1 <o3j>Bt£# 
1FM1, *2 0SI»tt#JiFM2. S3 0Mtt<*:i 
FM3«r««LfcflljaSr*i-*. ffiU 5£ai&#*<0« 
M*Jlft4>«vi|iWiaJWFl2, WIBIKIR5eS*i*<>«> 

[0 0 9 4] M*.H\ k*>Jf PIC45V>-CI4, 
*i4F e/A u#I*fflv>*i t^MS Lv»*«, Fe 
14 * fcT > ojg e> r § v» » MST-ffl ^ S ic 14 
* tf >»»e> r«rfflix.*w Lv> 0 %<ntz>to\,z\t 

aWSttWBfcLT, Fe/CoFe/Fe, Fe/Ni 
Fe/Fei b'<DX 7 IC, * fcf >jg C, ^^/h S &Bt£# 

[0 0 9 5] — 7Jx 7 y -Jf F KiS v>T , l^ffi*£fitO 
^liFe/AufMfflv^^t^JU* Fe 

itLv»„ mmSLWmt LTI4, Fe/CoF 

e/F e, Fe/NiFe/F eit'Wi 3 IC, $*;B^ 
#14 COS #t T v> * Bt£#*4- t09i»itt4 4 

[0096] 4 it, si«tt-*s/«fitP^Jgoae«ifi 

[0 0 9 7] HI 0(4, tt%M£J|*tttr3featt#*4< 

IttWIFM 1 t*2 0a«ttWBFM2 i£*-tSo 
[0 0 9 8] Wlx.l4\ 7'J-JgFKi3V>Tl4, #®j£tji 
i?)*iiFe/Aufl*fflv^it^iLv>A { , F 
e fc'lt-C-14-7 U -S t LTi&K4*a*M*tt*»4 C t 
*»»Lv». ifilzttLT, SaattteB i: LT3&8tt*££- 
U:CoFe, N i F e*0*a*U*tt©«ilTV»*a 

[0 0 9 9] J fcSBttWI FM/*Itt#INMO« 
*«ift«c*l*43*attWiFMK:, FefcL<l4Fe& 
ilh^iZli, ftAflt&Pf c c (face cen 
tered cubic) m&Xhh z\ b L v> 0 £ it 14 A 

u, Ag, Cu^fc cM&<D£m*ffimi L?zWi& 

[0100] *3mz, nmmnm 
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mi lizmmLtzx^izf c cm&o&m 

QfrmFM (fee) tbc cflfitOSJiBteteJf FM 

(bee) t t tTl So £<04?& 

ffi^-g-fo-tflCjsv^Ttt, f c c«:ii<03£i&t4teFM (f 
c c ) ibec f#it05iisB1£#FM ( b c c ) ?)tftt 

si, 7uv?i«itt, tt»a«o«-**4 i ^s<*a: 

10 t4S„ I^Lfci^l:, S&l <9BttSPI4b c c«it 
O&a&ttS , m 2 oa&B F (4 f c c filat^Siffitt^ 
S t J: 7 K, k">IPt7 , )-iFt 
I45«Si:Ltt*ii:7^^-M^^s;t# 

[0101] ttz, *§tmz£\,*xi±. tr>*p, 7>j 
-»F*«jsi-*»«i4#«/*«ttflt«oa)Mijstc 

*o t*, k*>^p, 7';-JiFoje^i!ifsi4, a®« 

ot|fij±?-t4ic*'*t-|^ 0 Z<7>lzit>^ Ml 2IZM^ 
LtJ:^:*16INMt, 0UX.I4". ^10»1N 
Ml t»2<D|^14^NM2 c^iilcti t 4 
V'o WIAI4*, *i8ffigNMt, Aui/Cui/Au8 

[0 10 2] *»^»c*tt**i £i^2<oi 
tt»P, FC-£4ftTV»4aH8tt#»FMI±, H 1 3 (C 
30 0iJ^L^:4d(C, »BttflE»FMl/3fi«ttflt*FM2 

vmrnmikizx vmnz-tzzt it-is. itosiait^ 

«FMl/5iatt#WFM2 0aJiaijSHiiV»Tli, 36 
B14#)f |Bl±l4&Bt4B5iUi!i-£-£ LT45*), ^KWtza 
-fb»4 15 «3Rf -5- ^> o fcttSR k * •) , li »arm-o«^ 

[oio3] z\<n**>%mmMmm%v>fBP, 79- 

yJK I- £ v> T (4, 54 Bttttf /56a^Ji O^M IZ iJ It 

[01 04] mtammm r 1 > r 2 o# ai4, #u c p 
p^ \d^/^)\,wk<D-&m.mt\z$}$ki)<*>z>-t)K x>m 

P, 7'J-SFSraSft-rSw tl4, flftcMRltOitf* 
i;4"9, #l-^StAT-, SMRfE-fb^OC P P*ew< 
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[0 1 0 5] #A#Wcfcv>-cl4, k'vfP, 7 'J — Jg 

-i^pJ&UfcO. J: 0#KO*BS«a:**lffli-*ii: 
ri't? § , ^JfigtT-^M R ^-fb^O C P P - s v fcrniS-r 

[0 10 6] t/z, f>IP, 7'J-SFOaftli-# 

*^7*>y * xa^fpasaifcaa^? K*aai-*£ 
[oio7] *Mr&m iz is v&%Lm&#.®/&m&#-m 

*V»I4N i F e-&*OJ:?4Sfi«14fls, *5v>fiFei 

[0 10 8] aBat^a tw^g v»jfi*#*>-frfc LT 
14, N i F e -g-^/C o F e F e »-&^/N i F 

e U<l±FeS^/CoFe^Mll<>5C 

[0109] s fc, Sfeatt^s/^ae^ewffljsfiijs 

I4 2 nmJilTTfeiC: t**Sf LV>o 

[oiio] -7j, ^att^e/5iattft:soa®«ii 

[0 111] e>aaa&*aa 
t4#fiO«**t)*i: LTI4, *H«ifi*AflF»=»4 
fcJ&Uli, #H»a©a*£-*H*:Ta.&£ ttfZki L 

•j2-gl4fc<, £&5e-t&£ 

[o 1 1 2] mi 4 14, &&o&a&#a 

K.tev>Tl4, \d>m P £ 7 V - BFOfftW**, ^1 

oannwFM 1 1 a 2 ©aaaa* fm 2 1 oaa 

«a**rU S 5> Ka^E*** R 1 , R2KB«LT* 
3 O&a&ftB FM3 74*IS:lt h 1XX^2> 0 
[0 1 13] tajxlf. 7';-gFK.fcv>T(4, #aig©i 
O^liFe/CoF e#I*Mv^:t#MJ l_v> 
tf f , F e rtfltTIi 7 'J -m t LT:&Rfc*»*4*tt«:» 
iri*ilLv> 0 -eo/^*tZ, SiiE&14Wf FM3 £ LT 
Sfiatttt-frL^N i F ea©tt«aatt(&«ilTV»4a 
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[0114] ^att^s/sa^e^aJifls^ 

»=i»tt*aiattfrau. FeU< HFeJ^^J 

f c c«i*T"*^C tjl J 3S Lv> 0 
14, CoFe, NiFe^Ofcc «ii<D&Jg Sr«Ji * 

oA»«raa«a«r»a-f4ii:* i T«rau4»), aa*c 
[0115] 2aa©a«tt#a©«*£*>*i: 

10 LT«±, f c cffii!k<Dtem&tet b c c if ii<0$MBtt& 

^i^MictK-u. mi ii:jqu(»aLfc 
.M ic, r<o^4a*-&*>-*^i3v-»Ti4 f c cmmn& 
m&fct b c c*a»aBttfliot?*i, 71^51 
*>a«, tt»aa©»*«3i**# <*44t*, aafc 

§ Kt && t M R afb* £ ft -5. £ t & *J a t * 4 . 
[0 116] fc C P P- S V IZis^XltfcmW. 

^fcf>BPi:7'J-BFS-a'JiSilt*i £ ic, 
a*S»t***, k'>@P4 L<»±7';-«F*£JHkL 

*>aa*9«t*« £o^*, aat=WLraa*i*]»wa 

ix^£ t^-C^^^^r^^^ MM4, ^n*>K^-t> 

aasrsitiaaii^aaaoaatwj: 

e>api:7'j-aFj=*tt*#affla*:ajt* 

<«ija-r-&£ t*^ra^**o i©7-f)^-it 

oo, aMRa^tsp*«as-c**cpp-s vtani- 
*£ t ^Ditgic^^c 

[oii7] $m&<pr$ms<otmt lti*, c 
u in, Au (a) , Ag (a) -7 *eaa^-o 

i^4»Jt*fflv4iti:J:0, H?-I4, a 1 05^ai4 

a p t m 2 ossaita f t <vm * x -f ^ est 
t* f prat^>?, i ^aaai^aaaflciwaBi" 

cmicj: ^^sftMRa^ataiit^atft*. 
^ettfpiisi, ±iso3aiso7c^o-g-#ic 

it k *j tt « aaa?-aa * aa icwa-r * £ t 
ii^auaasrwai-iitA'a* lv»„ 
ions] ifc, ^ai4«prasst lti4, mi sic 

RffM«iilr«L/c J: tc, Cu, Au, AgfW 

fflg Lfc^aae s 1 /$mnm s 2 *g;§T-t$j£ 
50 i±ms 2<ommm^nmmmmt. e>®p, tL<i4 
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C P P - S V^fltSrRlHUW LTStt*mt=**t* i £ 

M R Kfl&jPX&'C * * C P P - S V * ^ £ b 

[0 119] R»«1±#»AO#»kLTIi, a 

L^o JMfcftlctt, PtMn, NiMn, FeMn, I 
rMnfOEafflt#tfflv>i:t4 r Tii. i*t<bO 
J3 OKU 14, WjRWIttt* h 14 T £ * tum < "f 4 £ b 

Rf«ra«t4*R#*4. C:ofc*RiP«4 5 n mJBUt 

[0 12 0] ffc, J»±OfllACAliL-C« Ell 6K«* 

ItSi t* J -C-#-&o £*U4, IS 1 wattS P . fjS2W 
IttiF©v>fJii>-J, i/cl4M*^4sv»T, SSSa 
tt3£H-SA C Sr^LTSv»UR3fc«ttfi#* LTV>5- 
**W5SattfrSFMl, FM2*fj-UllLfc*©-C*>4o 

e>SPK45v»r»4. M.mw±<»l&it*wk-t2>zk 
OTTIfcfc&tK b*>SPwa-fbH** J: 
t^i t^pTtgt^^c 7 'J -SFK:fcv>T«4, 

m#»t±©a^tSr/h$<i--£.C:ilc < J: J:t)i^l®J*^ 
fl-»»#M&«Ftt Sr » « i £ rt* »T ft t * & o 
[0 12 1] Jil±0«atc^Dx.T, tT>SP* 

[0 12 2] — m±co*#^Jicisv»ri4. 1SEL 
t fcf > 7*M £ co U I4#gij S £ Efi L * •=> 
KBROS^Sr^ift-i-ia'&li, Ell 7i:W*L*J: 
TSBSffiEL 1 tR5iattSAt<OH^I4. *F» 
ttSrlflJi**, *fctt*te*to±*tf*fc»KTJltS 

(/<?7 7l) B*Mt^iH J SiLv><, ± 
SB^SEL2 t7';-SF tWP^lCli, «aS££4^ 

SSC£LTI4, Ta „ Ti (?•*>) , 

Cr (?ni) ^05»iittOAv»#JH- % Cu. Au. A 
g*©**»tito»/hS < f c c**d«3c5£**m* 

[oi23] 2 mmm) **9!o* 2 

[0124] m 1 8 14, *%£OJI$ 2 JtM8BflBK**« 
Kov»-CI4» mi^mi 7 t:riLTfIL/:t <Oi |W| 

* w g# tc 14 ra- o * ft l r »sb Kt mm ii« aa-r 

4o 

[0 1 2 5] ^lEUBBSIoaAfitttt**?-*), fr£© 

»*o±i=, R&attSA, #51 watts p* $m&* 
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HSS, SH2 wattSFWJUtrffSSft, -t^man 
14, KlBlcJtLrSit^mKatSn*. ssisatt 
SA, IflORttIP, INBtttHlS, Sg2 OStti 

[0126] -e-lt, ^mtmm^^rit. $m&* 
mm so* izm.tn.mmm r a ?ntv>4. 

[0127] *3EltJB»»ciJv»rii, tt% I (iJbffittS 
E L 2^<bTgBmSEL 1 lC|6]*»o TgEii-S^ JSStP 
SSRlCioTmifL»* j e«^*t-6 0 CitKioT*?- 
10 tPC PP^e>^;V7*«^«-a®LT»9><?t*«4«iU-t- 

mktcZa 

[0 12 8] *3at^«l=*v»TI4, m^-WJSS5i^ 

n^v^-fe, MR%Hkmii±£%1£.lzi%vXi5 < Z ktf 
*Smk%h 0 

[0 12 9] JEl±OS»*»CJ: »K *e>/</l>7UMtT* 

20 oitC P P^. kf>/-f;i/7*3g : ?-«-ffi«-r4i kib^mk^ 

[0 13 0] *tz*nffiMmzt$^Xi>, k'viP, 7 
V -SFcoa-ftt4— fck LTiftti/:*, a-fbo^ljffll 

i± tr >s p nmitm% k 1007'j -sFwa-fteuwo 
[oi3i] t/c *3d*»«»cijv>r"i), e>sp, 

7'J-SFO-&ItOff?liJi< Lfcff , Aff^iStn;. 
30 ffi, MR8E<bsp*r»4i t* J o!Sli:^4o * 

t #/>$v>Hi*r% +^-^J£Stili:MRS^«r#4C 
t**BT«|t44o AttfitJKtt, «Mtlif>gP, 
7 'J -SFOait^Olp^ k LTI42 0 n mflJt^HT- 

iofcto^ *mmz-r&zkiz£*), -g-tt-coaits 

40 £ D inCioT, 7';-fF<OMs tS-zJ^ilCft 

[0 13 2] ifc, tf>SPWMs t t/h^<^*c:i: 
* J ^T*6t^4/c*, R^ai4SAUJ:<5a^bHSI1ftt* 

Zk WmkKZo 

[0133] *nmfmiz&w2>m.vim&mR<r>ttnk 

Bi, Sb, C^O^JR-*', ZnSef<OV>bi5)4-lf 
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ILfciiU, Cu*04*i I 7eVia07x*S# 

1 e vmT0/J>S&<t4:fcoTV>S 0 
[0 13 4] iOf:*, ftJKJI^C^A^ 4*n*> 

L, £s**?liKli£*i*J:3Cfrft. v*T 
-g-icifc-c* t fiJBfiMfc** *r itv 4, tj , iz& v>r 

[0 13 5] iilC>«0*t$4-tC^tt*7i;U5 #f + 
;KOffil4, 1 e V- 0 e V OS5Btci4v>o T v>£ r t si* 
IJU>o 4 0M2L<I4, 0. 5eV~0eVO©H 

[0136] $tz, *ni&&m~iiit&tmm*tiaK0> 

ii^t^yf^ggiMn: iri*»Lv>fc*!>, 
[0 13 7] 4fc, *HJfe^lci3tt-2.J£tn:PSSRC» 

[0 13 8] 4fc, 4c|llt^lBC«lt«tttAJiaEifR2: 
LT, SU75MI2I6 tcBJLTlrjSL/wJ: 3 4rkf 
«i ? tffl v> 5 ^ i I 4 o : coi^i: 

I4^f-<02ia5|2£«4, fc?>*-;K75->J- -fX^fSif (c 

T^iiSlfgtlBISJgUlTJci- *Ci:K4 I), «fci)*£ 
fr*gftiS*®**#*£i:**in"fBi4*o 
->u»KKov»TJi, XT-BS+C^tt < i: <b 1 OHfl 

3L14<0*>e>l4M2 Lv>«, L*L, iztztl- 

i L< 14 5 0 %ilTf** : i tfl^ati*?** 
£*!>lcl4J!2B!fi«j-C-ab&o 
[0 1 3 9] .1 <?)*§-£(:: 14, ^J-o3iI$i^l4fcf>*- 

O, Wxtf, AlS*ffctt*S i»ft»4^fflv>&Ct 
* ! t|J„ fc*5L, Co»*fc», N iKHk%, CuSHk 
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a. fwi 1 4Wett*e«ttiJ>*-*i:j:o-c 

[oi4o] ttz. *nmi&mz&iiz>im#.!3ff)B$ 

14, tf>*-;HrJgffiLl><-r4^*!)U(40. 5nm~ 
1 0 nm<OffiHIZ|S:^1-iC ti s 15 Lv> 0 
[0 14 1] i©»4ev*-**#ofc«*f*W©jB 

**tt»wOV»-Ct, »l*«l3BS8UHILTT»aLfc*« 

So -?-<7Mfelc<i>, SEf7'7Xvi;?ibt, 

LT, «*.tfA l -AuOJ:^«:Jt«flt»»'fkLav»#fl- 
t, ^kL^t,v»*t^tS-ISI^K1-*r tic4 •) A l 

SSi-itCJ: A l 0*S:ajRWUSMb-r*w 1 K4 

[0 14 2] tf>*-;V*j#o 
r§<Z>ffl<?>te&tt&t LTI4, tajxlf, AFMltfflv^; 

tt^SlwH L TmJi& L tzM *) T* S . 
[0 14 3] *£Eifc^fiUcglt&&ftMfiEJIR 
t, '£>T L<b Hi«»fe«St*iiTv»*!fiS*RJ4«c< , 2 
«W±O«*«JSSr*LTv»r(>J:v» 0 S/-, jgfitpg 

30 @ri±, g^tt*K®s«5*uiso*T-«r<, m&m 

R**Ht«fHliSi:jfAt4Ci:i:l 0 , J^m^O 

«8t* C P P - S V Z. fc * J pIffi t & *o 

[0 14 4] £<btc, *HJfcJ&SI<Ot*J3c»4, 

i mmmt LTfltaL7t#aoflnst c: 

/ <^ rig * m j£-f * r t § a „ 
[oi45] %2 %mm t % i %mm t 

•so -tiri-^v^T, e>*-;KDteS-6-«UffllLT®fiS;1--5*-g- 
ICI4, -e-ir-PtuoffitJiiSSJiR, Rl, R2Ui3lt^t:' 

-;UH<oi2:fiii H l 9 c«aj^L^4 ■? «c, *ti-?fi<D 
a, El 2 0 (Cffil^LfcJ: d lz*tL*tiOtmM1& 

[0146] H 2 0 izm L £ 4 -? ic t* > * - ;u H od^E 
VTtlX^tzJStf. m«fi^4 9»*fl«J ice*-*- art 
so *«-c§4fc*i>, ^^uigffijjt^cpp^fv^^^r^ 



(14) 



&m 2002-208744 



25 

[0 14 7] Ztz, Z\<DX "7 t-fc*>*-;VHOfitt£$IJ 
^LT^JSf S*&-£UI4, -f-n-E-'tlOiggtp^R, R 
1 , R 2 Kfcltse>*-;UH<D;*:# ?©i«4IIT- 
fcSo i<0*§£-tCI4 N fc: >*-;VHO7<:£$££T<0}£ 

ttm&mx-m etc Lttfiv^ tsgtpss^u e>* 

-;l'H«'>7C§;$ri^4S4 ; jtcf Sit ttlio f& 
iSStP&HR, RK R 2 0Ht> ^©atii 

felzUJSf Sh. m8E**Sft*»Kfi*f io 
i CP P*e>MjU75»^*7T*j£f Si 

[0 14 8] ttz, 2 IH6©8*::iJ*t 4*1 

is J: trtS 2 <Ofi£t£JI P „ Fi, * 1 XMBBKCBQ LTffr 

t<D«fiS;£*f 4*><o£f 4£ t**-c#4 0 

[0 14 9] 2 SE«l?BS8K*»t&*a 

So 

[0150] ttz. *&w<D&2$m : mm\zisiiz>E3k 

PtMn, NiMn, FeMru IrMn 

» .4*jRflM#tt f)liTl4ffltil<t4:i ** 3 * L 
fflL&^S<f S£ffitt@«#tta f *<fcLTl.S-9 
* , 7 o •> * > L 4 b«SJK0Kiy Sr 

-fS'J&Mrt J £>S 0 wOfc»I)fli5 nm£l±tt4ii 30 

[0 15 1] ja±<0«J*ClnxT, *l?>mi4Jf 

P. *2 <7>J£t£JIF<7)v>f -fi^ itzlimi3iz33\,* 

[0 15 2] **J&®SU-*5V>-Cfc, Ttt* 

(^?7t8) *P«g>i*lS:lt4C t^'M^ Lv>„ ;o 40 
.&Kot>T(4, ^lSttBIi:58U-Cil 7 £#b?,Lo 

[0 15 3] 'jfcic, flife 

« loo $ h izmm izsiwf 4 C 

[0154] (fflOjlttlfl) if, **WO*lC* 
[0 15 5] 112 1 (4, *&W<om 1 <0Hi&ffill-*>^* 

fcv»«k»fl:->'j3> (Si) Sf«_tK*/<y *fttc.fco so 
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T C u TISE L 1 fclgJ? 5 0 0 n m«Jf U 7 * Ml 

7 4 -IZX *)<fg9 fi m<DX Y 7 4 7mzj&WLL 
/c 0 f<0±i:3^mft<0CPP-SV^ffi|gL 

tz 0 *<DWMmt. arcaf *m£KW«>a»>T* 

So 

T a 5 nm (^'7 7 7|B) /N i F e 2 n m (M y 7 
tUB) / 

P t Mn 1 5 nm (K&M&m A) /CoFelnm 
(k'>iP 1) / 
A 1 O x (SJaP^R 1 ) /C o F e 5 nm (f>iP 
2) / 

C u 3 nm (iHSHtfllS) /Co F e 5 nm (7 'J 
-SF) / 

C u 2 n m (HttMNM 1 ) /A 1 0 x (iSftpg 
1R2) / 

C u 2 nm (2M814W1 NM2) /T a 5 nm (ftttV 
C) 

[0 15 6] iit, igiftPSUl i: 4 * A 1 Ox 14. A 
1 (t;u5-^a) *AKLfc&, Kt*I*>ft:l 

(Cj3V>TI4, A 1 * 1 nmSlL, S^K 1 k <7 

v>fcA 1 Ox^ML^-o v»t 
14, e>*-;v**Kttf>n/:A 1 O x Jf #3£i/iP&Jf R 
1, R 2 t LTMtSo 

[0 15 7] ±IE^.if >^-f;v^fii^o±,c?^iwil6«ffl 
AlOxIgZ^MU 0. 1 ^ m^TtSr^JSLfco 
fOii:Cu (18) 5 0 0 n m<F>mW- lZA;<y 
K J: o T»l LT±»ltt E L 2 Sr«)S L fc. *%lfc0. 
■Cli, ±E#jfttzJ: 0«»fflA 1 OxKZOO. l^ft 
<7)7\ 4: S L T C P P - S V flHef S i 1 7j*BjfS t 
t£^>tz a 

[0 15 8] SSlzisttSiiiJ^OJSm. 3t^JK#t(4 7n 
T-$>»K ffitftSE-fk*!* 1 0%Wtt : Sr»SC 

itucfctK o. 7 noffiJftgHfcfifcWS 
?SI2r-#7to SJt, 7'J-iFCHc „/h?<> flBrtfc.14 

/To 

[0159] (ittt« i) if, aaubs/ a > ( s 

i) l«±i:^.^"^fti:ioTCuTlS*5 0 0 n 
mSIU 7* h U V/77-( 01g9/imO^ h 

5^ 7mzWf8.LtZo ^«9±tZ3/imA<OCP 
P-SV*SlLfc. -?-W^«fiS;i4, J-J.T<oa •) t-* 

So 

[0160] Ta5nm (>»<•> 7 tJS) /N i F e 2 n 
m (/< y 7 7S) / 

P tMn 1 5 nm (RS£?814Jf ) /CoFe 5 nm (f 
>») / 
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C u 3 n m (^fitttHi) /C o F e 5 n m (7 >J - 
B) / 

C u 2 n m /T a 5 n m («SJ|) 

*©±U*fet::, H2 1 fcRiaOA 1 OxOttil^i 
EL, A 1 OxCliO. l^mAOJtS'ML/;. 
±i:C u £ 5 0 0 nm©^Si:XA7?Si:J:otli 

otzo H *)> *Jfc«fl|-C(i, 0. 0 9 no&tt^fti: 

[0161] (^2©nifew ^im&t« tragic t 

&8Mb->'J3> (Si) **_Lt=*y<y Affile J: o 
TC uTIS* 5 0 0 nm«Jf L. 7 * h V V/5 7 4 

fi£l4. WTOftK -C*^ 0 

T a 5 n m 7 TUB) /N i F e 2 n m (z^* 7 

rJIB) / 

PtMnl5nm (SMS1A) /CoFelnm 20 

OHBtttWiFMi) / 

A 1 O x (IKiMHSEJf R l ) /C o F e l n m (Sls^l* 
#1FM2) / 

Culnm (»tt#iNM 1) /CoFelnm (?£ 
«ttWiFM3) /Cu 

1 n m (I^MSNM 2) /CoFe 1 nm 
MFM4) / 

C u 3 nm (MftifMS) /CoFelnm 
1*fe#JfFM5) / 

Culnm (MfiflNM3) /CoFelnm 30 
«14ftWFM6) / 

Culnm (Mtt^NM4) /CoFelnm (& 
8&i£ffJiFM 7) / 

C u 2 n m (*M#1NM 5 ) /A 1 O x (igffcSlfi 
6R2) / 

Cu 2 nm (^Att#iNM6) /T a 5 n m («|gJS 
C) 

10 1 6 2] JtK»»fllitK*v»T\ Mtt^FM] 

So ££. 5*«SttSFM5*»ib5S«814®FM7*-6v>J± 40 
*8ttiNM6STO«ili, 7'J-Jf F&tSfiK-fSo 
[0 16 3] * fc, &ffiffl£VR 1 , R 2 *«j£i"SA 

loxii, & i <o^mmtm<o-)jm\zt. >j. 

[0 16 4] ±IE*fc:'W^7-«j£<7)±t;:. 12 2 1 tm 
ttl:, f£IfflA10xItItL, 0. \,imft<r>K* 
MtfLLtZo -£-©±KC u Sr 5 0 0 nmOgfi:^-; 9 
ffiKAoT«JlLT±»*SEL2«:®jSL7to ^HJS 
«Tli±IB«J*(ZJ: »)^*ffflA 1 OxIOO. 1 yafto 
7t£i§L-TCPP-S V#tt«raj5e-t-4w tim&k & 5 ° 
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[0 16 5] SiS Visits *^-»fitii9n 
t49, JSiftSMfc^i: LT2 0%Ol*ili;t#t| 
/co-^S^, l. 8 n©«tt;8Mfc**»*£i:a*T£ 

fc, 7'J-iFOHct/>?<, -f-OfiBtffclifl-SBfi&fc&lc 

[0 16 6] (*3Xtt§8) *%^c0^3Kift 
JBSI*, 13 1 Z^MlX®.BJl?Z>o H3 1 (i^SfcfEC? 
£ 3 Hffe^ffirc 4 *&ft&tt&*X?o*£*K»nii* 

14, 13 1 IC^-f 4 -5 t-> TSiSm® 3 1 , Ti&m 3 2 , 

S3ftisi4® 3 3 , mtmmm 3 4 , ^ai$4>m« 3 5 , 

BBtti&Jf 3 6, ^OLtt&JKS 3 7, #artfcfk£-»Jl 3 

8. ±SH3 9 ©jwusm s #-*-<& 0 % 

Rtem&m 3 3 , mitmmm 3 4 , ras 3 

[0 16 7] ^^tt^b-g-^S 3 814, B, Si. Ge, 
Ta, W, Nb> A 1 . Mo, P , V, As, S b . Z 
r . T i, Zn, Pb> Th< Be, C d . Sc. L 
a. Y. P r . C r . S n . Ga, Cu, In, Rh, 
P d , M g. Li, Ba, Ca, Sr,Mn, Fe, C 

o. n i , Rbom-ftfe, mm, *94b*, 

fc, *ittfl:«M 3 8i4*t B B B iC-c-&sfc$<bic&v> 0 
*S B B B JC=H#^-tv>%Ki: LTI4. B, Si, G e . W. 
N b , Mo, P. V. Sb, Zr, Ti, Zn, Pb, 
Cr, Sn, Ga, Fe, C o <D$>fr ibiglf ftS^-fc < 

J: -5 4^«:*i*i--6OTI±iv» 0 i 
ftlilSftST EM (Transmission Electron Microscopy) 

[0 16 8] ^tttt^ttlV 3 8 14, TC-KJttftftUJ: 
t* J T-#So Sfc, j^Btt'fb'frM 3 814^4^ 

iw^jRffl, *#JSffi, ^-7> ^;^+a^:■6•^■cv>s, 2, 

SVM4tf >*-^#^v»TV»4 4 ^ *RBT*4t*i: 
14. ^5rL?riKSx/j^7!» J $>»5. H«j«J«cltiitSlfBE«r**$ 
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s-e-a^^SK ft* -r<^< ti>3 o%m 
[0169] m<p?>&mtt. $>z^im>*-*mfr<D 

BffMTEMOt&^-fglSrElSS-f -2>i t IZi oT|g 
[0 17 0] tfc, ? £&®*BgB:S\ fc^vMikf 

*ngjf t&<b@*>ioBUf<7>#t]tcttL-c, io%ki 

0 0%OlIfib*-i5!i t SJLv> o 1 0%JilTT-&£ 
v>„ 0 0%ULtT-;fc* fcmrL*^7i^i- gx&ik 

*-<o%mmbixt£^ 0 mmmmtf, r u * t-ouNs 

[0 1 7 1] Sfc, iOi t ft£JSffig|$fl\ 
V^-^gB^cojgMftRSPSli, lnmHlOOnmC 

O^tLi^;*, LTLf -So ttzl 0 

0 n m£A±T- SEBROSf^-U^ltifffifl***! 

[0 1 7 2] ^JKtt-ft-g-ftJS 3 8**, 7 ; E^77^ti 

7rz<DWi&Ktt, *jt#^*je-C, »ftftiWBfl:+* 

#£fc*!>tcl4, fflxlf, B, Si> Ge, W> Nb, M 
o , P. V, Sb> Z r , T i , Zn, Pb, Cr, S 
n, Ga> Fe, C o O*±S£*<0»fttt*e>»«ttl 

[0173] 2 ^ettfb^-ttV 3 8 (i, 0 . 2 n m 

0. 2 nmJELhaff^-efcltft.lffc'bfcvv, Sfc, 
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£*S£ LihD45tt<Dl$mtZ2>o t L< liO. 5 

[0174] jJPJStt&JRS 37«, HHS&ftg-feff 3 8 
O^b-g-^^^^-^S^^t;. Rjettfl5fiv»5c*<r«7 
io Ct^gS Lv> e mx.it. Cu, Au, A g, R u , I 
r , Re, R h, Pt. Pd, Os <D * if h iM If it 2> '> 

£o A 1 *>^flBtfc£JRII3 7ICffiffli-&C tj}«TH 
**, iWti. #Bttft«»13 8 14, AliDSftL 
^tKSfiifli Lv> e Sfc, #«B1£&JSS 3 7 fc#« 

tt*t*»* 3 8 ^ib^Tt t s tc UMBttft-frftJi 3 8 it 

Si, *«>3Ri:fl5tt-&-i*^^-* t ni:-r**»-ft- 
20 ICI4, K** J J£tfcL^-Tv^ji6, ifi8M^ft§3 8(?) 

ft*Lfc'fb'&*ii, **t*3g-r*»), l^«^Jlx«o 
-fb^ffit^ffltT-, *S f)*Uv»i£lk*^S4:v» 0 

^JS^ iii T^sS; L Jt^b-g-ft i; J: * , -fb-^-% 

^t±ieCu, Au, Ag, Ru, I r. Re, Rh, 
30 p t , P d, A 1 , O s frbmittiZ&tt < t fc-o=Sr 

[0175] ttz. wmmt^m 3 8 ii, 132 

^3 7rt«B»wft«»c»jfiSiiTv»T t^4*jftv% ;o 

»-&<)^js^js^ 3 7 , nmmt&mm 3 8i:*K>f, 

^-5*t*Hi, H13 1 O^-g-tlSICT-^^o ZOXtKB) 
tiUt&ysnmWfofflmii: l nmH 1 0 0 nmona 
t*S:t* { IJU>„ 1 nmHTfiJi;i>c/^ 

otLHW, M^MLTLS^ iitlOOn 
ffi«itli, 2%*f,3 0%(OlIf44wi:ji { giL 

10176] :;i r*iE^T » ^ett^M 
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<D±ieC u , Au, Ag> R u , Ii, Re, Rh> P 
t, Pd, AK O s frhmiiti&O?* < t bVt-o* 

t**g4 Lv>. 

[0 1 7 7] *«48SB#<0±J&5H> J C u T-** 

t£, *«tt-ffc^«»S:3Bja+*±*fl-li» B.Fe.M io 
o,Pb,Ta,Cr,V,S i.Sb.G e Wp^St* it 

^ D iH»SL<li, ttfiKKa:»>*1-v»B.Fe,M 
o,Pb,Cr,V,S i.Sb.Ge ^^.^fbJMIJ'ixi^-^ 
< t 4 1 o^i^g-t Ltv^;t#I3 Lv> 0 
10 1 7 8] ffllitf, 4*«8&0±«&*'AuT*i 
t#, SlH8ttfk*»**©Jft+4±J0t#li» B.Fe.G 
e,Mo,P,Rh,Si,W,Cr tf'feStfftail'-fc < 

L < (4, *S B B B g^^ t)-^i-v»B, F e,M o. P. S i , W, 20 
C r Wt"frbXtftL&!i?1t <ttl o^ifiK^-t Ltv> 

[0 17 9] Wili, &JR*ffl«-«)±ja**»Ag-C*« 
ti, $m&1t&®mil&J$.-i-&£.!&frl*. B.Be.C 
o.Cr.Fe.Mo.Pb.S i.Ta.V.W, Ge.Sn, 
A1,R h(V<pfrhmiIih2>'J>%:< t i> l-o*3if&frt 

*)*?-r^B, B e,Co,Cr,Fe,Mo,Pb,Si,V, 
W, G e. S n. A 1 , R h W^rt* S 14 it & *J"5t < b t 1 
■oi3Ef&frt LTV>Si Lv>„ 30 

[0 18 0] &mttWfrv>3if&fri t P t-e$>2> 

i§, IM814fk*tt»*J&8i-4±Jfi45*l±, WfciJ&fl- 

[0 18 1] 0!lx.l4, *JRffi»5}-©±jftfl-tf»P dt*5 

[0182] ±%&<D&mttt$m&ft&®te<o®.*.&t> 

•ttMtSfSt LTIi, &«U§ &ttff OS 
«f * * ^ liffffi (r*«tt1fc-ft-» ^MLttiWo #a 
tt*k*tt*JBJS-*-**tti: LTIi, fifcRtfcfcRlEtf** <«> 
JSItLTJBJifcLTfc&v»U 2M8tefk*!|&*.*'<* * 4 
f K4 i)E»a»L-C«> Av»» 

[0 18 3] ±E«3*«*t*ai±'ffc**«o<a*'fr*> 

t sfcatelk*** t o-fr&B *® 

ILfcft, RJ&ttsW^ * HRtt-T & - i K J o XMf&-f h 
Zti>X-&2><, J: 7****14, «xi4**^-r 
? h fc*^? let t)a®-r£itr-®fiS;-rsri: 
*»-C*4. **^-r-> H4, lt£0»Bj«ftKok» 
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[0184] TSB^ffi 3 1 tc (4, Cu, A u , A g , R 
u , I r, Re, Rh, Pt, P d , Al, Os, Ni 

32ICJ4, NiFeCr, Ta/NiFeCr, Ta/ 
R u, Ta/NiFe, Ta/Ca, Ta/AuiW ! 
fflv»C,ix*o Tat fee, i^KliHCPOilii 

WtiE6»OA»4ft»14*»4fc*ill4f c c 

(1 1 1 )K[6]£*#*i tri-Sg-t-, JiiecOT^3 2C0« 

[0 18 5] aSSfcJgt/ttti:, 
MRSMkS**U S/^a^ffJUjSj&jKi&a^fcC 

[0186] (£4 XJtiBS) ##§^0£ 4 

©S3*, i3 3 «r#fl?.LTSi^1-& 0 H3 3I4*^^<D 
£ 3 JtltiBKC 4 &«ft&ft%*ft?0tftii^KIIffiB* 

14, 1 , T&Jf 3 2 , RSi&aitJl 3 3, QMt 

mmm 3 4 , im&<pmm 35, aits a® 3 6 , $m 
i±*«i*3 7, iM8ttfk*tt« 3 8 , ±as«®3 9, o 

«U««S*tfcfl|jSS-*i-4. 4U, S^atiH 3 3 , 
&fkB*J| 3 4 , ^tttt^HS 3 5, aikg 3 6 14 

[0 18 7] mttt>M3 514, ^«1±fk*ttJV3 8 
t £0?S^®t;^ o rv^ 0 i(0 t §113 4 IZ^-f J: ^ 
K, ^a&fmJ|3 5 4>l=mttft:*«3 8tf { #ffcbS L*: 

&v>„ £ fc#«t£ft*» 3 8 14, &ffitt*nJi3 5*fi 

SE*i6]tcs:^r^r<)^.v^ (H3 5#s?,) 0 tfc, * 

at±+SflJf 3 5©K«P»c*4 ! fcSii ! C:.i* Li>m< , #E 
i:M?iitt>ttAv> (H3 6#bs.) „ -cOJ:^^^ 

att + H8 3 5 i: RJd-ffliJ \zj&& LtzWsGk %l¥ktf$> i> 

tk^cT, ^att*rae3 5 ftfTecsu 
s o«**»* # -r r h t i&tfamizLi-wxttofkm 

JR«SB*l4 2%J^±T-4)-5)i t* s gS Lv>„ S/c, *JR 

s >3ict#v>t, mat***** 

4 Lv>„ 
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[0 18 8] E^w&JRffi, **v>litf >*-;ugB«-(7) 
[0 18 9] L7>>L&**e>, &#fcffi^«fct$&^*f#* 

tz #> iz id , iNsts «*> m« t- 14 #tka $ fit c a ji-r 

SCii 5 , SfST*&o i<D7t#, &»?£Jg, $>i>^lt 
MUSS, *4v»ii7 ?*«K*4vm±* 

[0 19 0] Sfc, i<Oi -7 &&JR*B8?$3-, *&v>i4tf 
(±, JtfBSBrfbifiJii, JHBtt 

+m§tmm*me>mw<o%nztiLx. i o%*f&i 

0 0%©efflt-*4ii#gJ Lv\ 1 0%\:XTX'1b2> 

[0 19 1] :oj:^4««*», **v»iitf 

>*-^6P5-OJg®I*lRlfBI4> lnra*f)10 0nm(0 

L < 14 1 On mJa.±**^v» c £ 1 0 0 n mJJLhT** 
i, IIRO*^ fcfc it 4 l 

?t^6«>»c#14<OI4*t,^#A*#< £4 0 

[o i ^^ijtatt^;, SMBttfcfi-wicft 
•f^tcii, mtJ-^)i><¥-(om% zoom 

Sfi: LT'4±.&<D±BC u,. Au, Ag, R u, I r. 
Re, Rh, Ptv P dlvjA 1 » O s frbmtftiZ'J?* 

[oi 93] ^flsffiwfl-oijsa-^cu-c** 

t *Btt<b*M*&£T«±A£'li, B.Fe.M 
o.Pb.Ta.Cr.V.S i.Sb.G e CDtftf^SlftL 



34 

4 L < 14, &Aft(=fr IJ^-r^B, F e.Mo, P 

b,Cr,V,S i.Sb.Ge ff)<Pfrb&lSti&'J?1t < t 
t> 1 LX^ZZttfmt Lv> 0 

[0 19 4] 01 x. I*, &mttUft<Di.J$.frtfA utiJ 

e.Mo. P, R h, S i.W, C r<r>$>frb'M\ftlZ>'Pti;< 
t & 1 LT^SC! Lv\ J: 0«F4 

L< 14, jftUKtCfc O-^-fv^B. Fe.Mo.P.S i.W, 
C r <7)*3!>><b Slfjl^^-i < t t 1 o£±j£53-i LTV> 

[0 1 9 5] 9tx.ll. #JR«ffifl-fl3±fll**«AgT*4 
*«ttib**»*JK*i-*±J*»tt, B.Be.C 
o,Cr,Fe,Mo,Pb,S i,Ta,V,W,Ge,Sn, 
A 1 , R h O^^Sl**! < it l^*3.mfrt 
LX^&Zktf&tL^o 4 L< 14, ISbb H I- & 

»)^i-V»B. B e,Co,Cr,Fe,Mo,Pb,Si,V, 
W,Ge,Sn,AI,R h co + ^'billf <til 

[0 1 9 6] #Jxl4\ &J5*§SB#<0£j££-* J P t T*4 
20 t *«tt<b-6-*«*JBJ«i-4±*»l±, W*±*» 

[0 1 9 7] #J;il4\ 4*««»0±fi»#PdT*4 
t §JM&tt<b-&«f *3&«i-*±*S-tt, W.Cri 

[0 19 8] ±E©£JRffifc2IH814fl:-fr»#«>«***> 

* * * t » 14 JHH K #«tt*b£-* *f«LttAv>, 
mt&VoZT&l&l-Zljmk LTI4, JSKfttcRlS^*: 

30 t-izx <om.mmm lxi>&^ 0 

[0 19 9] ±&<o±i&i&k$mmt%®tt<r>l&.*.%t> 

^7 h^^/<y^^t'ic4 091t4i kXf^-ti,Z 

ti'r-ii. ^^-r-y M4, mreo^B#ttKo« 

8iX$>tH£?-<y y h ^MtSi t7ii-T-#4 L, 2o 

[0200] z(onmfmi>. mmtmLmt* 

[0 2 0 1 ] («5H*fe3f^) ^IC, *5SW<0^5^ift 

[0 2 0 2] m 2 2 (4, ^S^iOttftffiStSb**?-^ ffl 

^IS^oa^^v KI4, $-i$m#-2 0 0IC«|6] 
50 LTE«Siifc— WOSSfta-^ 1 0 2, 1 0 2 £#1" 
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4. a^s-* 1 0 2, 1 0 2f)±tCl4, Ztlbtm^. 

*« 1 0 4 14, I217JMH2 1 &£Z? 

0 3 1 7iSH3 4 i:E9LTf«L!t:i ■? 4:*J6WOC P 
PM^*?T*4. f/c, -i*©a«3-^ 1 0 
2, 1 0 2 fcKCJ: -3 *<Offi}gi::i4, —Ho*U7 
^11 06^ 1 0 6* { Bfi£$tLTV^ 0 ;^7X810 
6 14, Ri*»14#**v»li5*«ttff*fe»iJ, 68^3- 

^102 £«4K«jjtst**?-i o 4 o7«;-JBoa^k 

it* J: d Kft«-T*« 

[0 2 0 3] CIME* 2 0 0 t=li, E» h7'^200 
TOTgJfcSit, Rflktt v h 2 0 0 B*«E?!ILru»4o * 
fc-PfiOE** ? h 2 0 0 B»=I4, ^ePTffil^L^J: •? 

«seii, a^ca-* i o 2 fcaausttab**^ o a t 

4 l=ESi tf ? h 2 0 0 B camit tl&bs 7 »; - 
Jf<Da-ftl4, '<>f 1 06i:ii y^lftja^ffirtH 

[0204] a^csstttJKXT- 1 o 4 ottftttumt 

Eilfcf? h 2 0 0 BCt-f fc*!>t=, a^jf 

St£&*3?-y-l 0 4 <DW&<F>^ H4, 1122 l=SL 

fcEJIfc h ? * * OdWi:«at***i:«RLT»jt8 

[0 2 0 5] *ftQB 1= «t *U4\ ««tigtfab*X? 1 0 4 
t LT, B175ME2 1S.J7H3 175MH3 4 KBBLT 
BuifcL/cJ: -5 4$jlSOCP P * 4 -fnm^m^hZ. 

it4:H'f^ 0 oft}, •> *>*i|iglC!®JSA* 

m < j.o«*Ht l tzm^ -j y * nm-i- *> •= 1 a* 

[0 2 0 6] *$6Jfcjg&t=i3v»Ti4, ft¥ (ffi 
rt) E«#3*©«ftE««^K»SLfc»*l^? Kfcffil 
l=^t7"fcjJ*, #SP^I4.= ;ft(=PJl5E$;K..& *><o-ei4fc < , 

SffiE^#ic®iDL3ta^v Ktcov^Tt, 
[0207] (si 6 uttjggo *i=, ^^o^ 6 mm 

«S4aii:ov»tK«t&. H 17SMH 2 1X^0 3 
17bSI8 3 4 KWLTlltriSLfcJ: n 4*ftwoa*ffia; 
^S^^-14, 122 2i:H^LfciTia$lAy Kl=JS© 

[0 2 0 8] H2 3I4, lOJ; •? fca^EHW&ggO 

woiftea»4*i 1 5 014, o-^j-7^ax 
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|S|l2t=J3v>T, ft#E 
Slffltfc»4gEEiSffla^7'-f 2 0 014, K 

rfi]izis]etSo a«f -r 2 o oj=»tt-r«fliaoE 

^S^SrlT-3^^ Y7s°j4tr\ 5 3 14, ifBSttO-f;*.^ 
>va >1 5 4<D9cMlzJ&.*)tftfbflX^2> 0 iiT, 
"v* K*?* 5 3 14, «*.I4\ ftlft££2?gjfcj£ 
ISK4iv*TtMriS Lfci o 
io ifftLfcSat^? K »=*•*-*„ 

[0209] a^-f-v ^. i> 2 o o j^iae-t -5 1 , a ? k 

* 5 -f ^ 1 5 3 <0j«ft#*|nJ® (ABS) tta^r^*? 
2 0 0<7?R®^t>B)T^(OT?±l:4- <i>oT(S}#£;h.£ 0 
[0 2 10] ■9-^.^>-> a > 1 5 4 14, U^L&^fEU) 

= ^ * £ -s> * e > &> % f * * r ^ x - ^> 

T-i,l 5 5 <D-»K««S*l.TV>& 0 7^fax-j- 
T-A 1 5 5 WffeSg(CJ4, -T*-^0-«T*4** 
-f^n-f l 5 6#!3:lt'b;ft.T^& 0 **^^.rj^ 

156 (4, T^fii-^-AH 5(0**lf 

4 «t ^ U»l«|]LTE«*ii/cjk^a54J J: 

[02 1 1] 7^faX-?7-Al 55 14, 1 

5 7©±T2ffiBlT^KItf»*i.7tia^L*v^-K-;i/^r 'J 
>7i:J:-3Tffi#?n, *M ?.^4)\>*-9 i 5 6 i:J: 
*) ®&mW)tf&&iZX- & Z, £ *) C4:otv»S, 

[02 12] 112 4 14, 7?fax-n-il5 5!i> 

30 6 014, «xtfe»3-Y^t«»i-*#tr>ffi4ir** 

ti7?fax-n-A 1 5 1 £*L, 7?faX- 
*T-A 1 5 5<7)-«lC(4^^^>'->3 > 1 5 4ri s «£ 

[0 2 13] -9-^^>-> 3 > 1 5 4 C05feJB5lCI4, 

^-^•^ K^^-f ^1 5 3* ? l)[t)#ltt.nTV>J 0 EiSffl 
^•7 K=Srffi*-g-t)^-r t Av> 0 fA'Oya > 1 5 4 14 

w-^-ossa^iirtt^ijfflou- k»i 6 4** 

L, :0'J-KHl64tA7K^7'fn5 3 t-ffi<^ 

z> 0 m$> i 6 5 i4a^;^--> kt y-t >7v 1 6 o<om.& 

[0214] :;t\ a-, ^7^153 <o mmtfa 
m (abs) ta^x-r a? 2 o ov>mw t(D rnizii^ 

[0 2 15] BJl'v? Kl 0-SrJSf£L^X7-f ^1 5 3 
14, a^fV^^ 2 0 0<O*ffi^<bB»T^OffifSt/ilt^± 

±^fMJ ©«*lE»??&8a»=iiv»-c«>, (S6*J:«J(> 
so ii5«-)»fig-CiB:y 'fXoW^S-tfT iii'tli. 
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[0216] aat^ ? k i o tm%r -i A? 20 

«oa$tfSfiff&Stti::i3V*-C<>, S*iD t*«-»SB-c 
® y ^ x<o?f£ *1t 7 - 1 £ 4 w t ittoskx-b * o 

[0 2 17] JBLt, *flEW*#«.Loo, ^ft^OUHl 

K R£ * *t 4 <D T 14 & v»o 
[0218]fliltf, *l?w</u7*?-a: LTOflS&K. 

»Kov*Tfc:*RlBfrH*KjSffli-*£ i#r*4. 
[0 2 19] 2*:, K©«i6, «fiS:i-*#il* 

[0 2 2 0] f fc, »ftlB»H^*m=MLrt, W£ 
Sft-f, -?-<7>ffe, 7l'*y7'fl'f-f^^^*-K«: 

[0221] sf>ic, ^i&MKji^a^jstta**^ 
v^(i#?$x% a^omsrieurr* ra*>*y-t*j * 

-b^^^a-ftLTt $iW. (MR AM) J let 

[0 2 2 2] 

{ft-T4£i:ji*-C# So 
[0 2 2 3] *<0&%kt UT, ££j£4 I) (>«/h*IE»Vf 

o&jiftflMR * ax t:R *b * c. t t % 
[HB©«J|ifcR8] 

[H l ] *$§HJ!o£ l Xl£BSi=**»Bfttttt3b*X 
^ © Wf B « it * st -r H X s * Z o 
[12] (a) 14, kf>)fP 2:7*J-J|FOBfl:4"FfT 

<DWi&, (b) i4, £ftfw«^i:cvt, -en-rixm 

^F-jWS C 4 # r > v + >U * T v 7* £ > <Ot%& tV0> 

[m3] (a) i4, \d>mt 7V -mvmittfWffnm 

(b) 14, R3P*t©»#Kov»T, ^n-rnw^-** 
St4sKT>v-v;uS-T-yy^kf><0t&-g-i:^'>>^t* 
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[114] #£^«*J8^»***©**#«OWriS» 
Si -f 

[15] (a) 14, iTOtfSWIRl, R2 0K 
T-, e>*-;VH«ftg£|B|£t-L£:«fj£;, (b) 14, 
±T<0*^-S^ R 1 , R 2 O HT* k? > * - ;V H <0{2® 

[16] 2*fil±tf5«tt:WaE*R 1 A, R1B**VM4 

R 2 A, R 2 B Z'£A,tzmi8i.*$t1rm.&mT$>Z>c 

io [IU7] ifit/tiSSJgR 2 *3iffitt^FM<DI*|gBt:!f A 

-fr-ffC, ^IfSNMh NM2 114 »)ft#LTEffiL 

[118] ^Sgtt^FMt^BStt^SNMtoaefll^ 

[12 9] 2«JBl±05i«att*oa»KS:fffflLJt«J««: 

[HI 0] JSffiWttW*«tf5*«14fltll* t 2!IJBl±«)M 

£ o 

20 [HI 1 ] f c c*3t<D3£at£Wf FM ( f c c) t b 

c cffimv&mvttemFM (bed tsria*-&*>*fc 

[11 1 2] IMSttlNM^, « 1 COBttiNM 1 £*S 

[ 11 1 3 ] §$ai4#g F M 1 /Statt Wi F M 2 oa s 
[111 4] «»O5Sattfls»«r^i-4»-&-Offt<0*flt« 

30 [hi 5] ttt 4*^ntto*#« 

[HI 6] l'W4-»-kf^ ->^s:?4att*it?r«ffl 

[in 7] rmm u<yyrm) B^&wmcz&mL 
tz mm * m-rmit m -c * & . 
[mi 8] *»9io»2HiSJ&»i=*a»4a*ffijfi:»* 

[111 9] -€-li-r*tO«tn;PiEeoP^Ttr>*-JV**l^ 

io [112 0] -j-fL-rtKotsfitpssJiop^Ttrv^-^Ho 
[ii 2 1 ] *%b^<7?^ i <ommmizfrfr&m%tetn.%)m 

[112 2] *||?|0««JStt:»** : f-«:fflv»feajK^?' 
K (D ggBflff^ ^ Ri-KHMRAB T * 4 „ 
[02 3] ajMEfaff^««0«*fll*«r«*i-4Sf» 
*Hfi0t , *4o 

[1124] r^fax-n-ii 5 5^f>5fc<oa^ 

50 7 K7-fc>:/'J*f <f**ffl*fcK*fcffi*#ttia-c* 
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[025] *ew<*mo**wBfliis*«ji*i-*tt 

[E12 6] -jftWHfflv>^*trv»**ilt«tt*3«*fE-j- 
[12 7] *tfW</urR©Wffi*Jft*St1-«£:ia-C* 
[H2 8] C P P - AI*flBO*f OOT*at«t 
[B2 9) CPP-S V*^«|ffllHIMt**-*-*£HT "> 

& <2>0 

[H3 0] «t)tPSS<7>- : S r #0!l<O«^5.y f ^ffl : &|ji^ 

IBs i ] *&m<o&z%MT&m\~±zm.ftf&.tm¥km 
[S3 2] m3XttS8oK3gfla*a*?i*-rwnia. 

[833] 4 HJfe^SC 1 «SA«SOb*X 

[134] nt&ffiBmnm&mnmj&im-tmmm* 
im3 5] m 4 mmmm<r>^m-m<om&^m-rmmmo 20 

[H3 6] *4%tt^StOK&fflOttJ&*;F-*-Vri&BI. 
A RSiffittS 

R> R 1 , R 2 * 

[II] 
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s $m^mm 

E l 

I -b^-X^SE 
B ^-;7 7g 
C ffiftS 
3 1 TS^I 
3 2 T*fe« 
3 3 K3*&tt« 

3 4 mmmm 

3 5 ^fiBtttplfflS 

3 6 SHfciSJl 

3 7 #«8tt£«JI 

3 8 &ffif£|£A* 

3 9 ±fflS«ffi 

1 5 0 m%.mmw. 

1 5 1 m&.T4 

15 3 Yx^<itr 

1 5 4 t^'Oy a y 

1 5 5 T^fai-i'T-i 

1 5 6 sK>f *="f ;v-=e-^ 

1 5 7 m<&M 



[114] 
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[H25] [026] 




[1212 81 

1132 7] 
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